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382 On PHLOGISTON. 

No. XLIN. 

An Appendix to the two Articles in this Volume, (p. \.) by 
Dr. Priestley, in a Letter to B. S. Barton, m. d. 

Dear Sir, 
Read, Not. OINCE fo much time has elapfed fmce the 
n, 1798- k3 printing of the articles which had the honour 
of being inferted in the c Tranfaclions of your Philolbphical 
Society, I beg leave to add a few more obfervations before 
they are publifhed. The experiments which I have made 
fmce that time have confirmed all the fuels reported in 
them, but not all the conc/u/ions which I then drew from 
them. — 1. Becaufe the diminution of a mixture of atmof- 
pherical and nitrous air proceeded, in a courfe of time, 
much farther than it does prefently after they are put to- 
gether, I concluded that atmofpherical air contains a much 
greater proportion of pure air than had been fuppofed, on 
the idea that the latter part of the diminution was owing 
to the fame caufe with the former. But I have fince 
found that any kind of air, confined by water, the fur- 
face of which is expofed to the common air, vvill in time 
be wholly abforbed by it, though in thofe circumftances it 
might be fuppofed that the water in which it flood would 
be fully faturated with air, and therefore would not be 
difpofed to take any more, efpecially phlogifticated air, 
which it never takes in preference to the dephlogifticated . 
To what this unexpected circumftance is owing, I have 
not yet fatisfied myfelf, though I have made fome progrefs 
in the inveftigation. — Notwithstanding this, I have no 
doubt but that part of the phlogifticated air that is found 
after fome of the proceffes for aicertaining the purity of air, 
is formed at the time, by the phlogifton emitted from the 
iubftance that is ufed for this purpofe uniting with the pur- 
er 
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cr part of the air. Several of my late experiments con- 
firm this, indeed, the different degrees of the diminution 
of atmofpherical air in different proceffes, and in the dif- 
ferent methods of conducting the fame procefs, is a full 
proof of this. 

2. I find ivory black a more convenient fubftance for 
the experiments recited in my paper than the black bones I 
then made ufe of; firft giving it as much heat as I can in 
a fmith's forge, without any accefs of air- It becomes white 
not only when heated in atmofpherical air, but in phlogii- 
ticated, or inflammable air, the quantity of which is there- 
by increafed, by an addition of inflammable air. And that 
this addition of inflammable air comes from the bones, and 
from the principle that constitutes their blacbiefs, and not 
from any decomposition of the "water over which the pro- 
cefs is made, is evident from that water containing no aci- 
dity, and its yielding air Iefs pure than before ; whereas, 
had the water been decomposed, fince it is faid that 85 
parts in 100 are oxygen, it muft have been found in the 
form either of an acid, or of pure air. That it is not con- 
tained in the bones, is clear from their receiving no addi- 
tional weight. 

3. The fame thing appears to me to be proved by the 
heating of zinc. When this is done in atmofpherical air, 
flowers of zinc are produced, and the air is diminished. 
After this the air is increafed by the addition of inflamma- 
ble air ; and inftead of flowers of zinc, a black powder is 
fublimed. If the water be decompofed in this procefs, 
where is the oxygen that muft be difengaged at the fame 
time with the hydrogen ? It is not in the water, or the 
black powder ; for this appears to be nothing more than 
zinc fublimed. It becomes white when it is heated in 
common air, and diminishes it. 

4. Both iron and zinc, efpecially the latter, give out 
much inflammable air in pure water j and yet that water 

acquires 
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acquires no acidity, and gives out air more impure after 
than before the procefs, nor is there any oxygen in what 
remains of the metals. Where, then, is the oxygen into 
which it is faid that the water is refolved, at the fame time 
that it gives out hydrogen, or inflammable air ? 

5. I have had abundant confirmation of the experiments 
that I made with needles. I made ufe of Jleel on the fup- 
pofition that, abounding with phlogifton, it would part 
with more than it would gain in proportion to other fub- 
ftances ; and that the phlogifton it contained uniting with 
the pure air would make more phlogifticated air. I lately 
heated 100 grains of the needles in 7.3 oz. meafurcs of at- 
mofpherical air, over mercury, till it was reduced to 6.5 oz. 
meafures, without any fenublc quantity of fixed or inflam- 
mable air in it, being wholly phlogifticated ; a diminution 
fo much lefs than ufual, that much phlogifticated air muft 
have been formed in the procefs. As the needles had not 
gained or loft any fenfible weight, fomething muft have 
been thrown off from them, though it could not be col- 
lected ; and this could only have been from fomething go- 
ing out of them, and not by any thing entering into them. 

6. It is faid that when red precipitate, which is a calx 
of mercury, is heated in inflammable air, the pure air ex- 
pelled from it uniting with the inflammable air, forms wa- 
ter. But in my late experiments I have had the cleareft 
proof that it does not form either water or any other fub- 
ftance, but remains mixed with the remainder of the in- 
flammable air, while it imbibes feme of the inflammable 
air, and is revived by it. This appears from examining 
the air that remains, and which is found to contain a por- 
tion of pure air, and efpecially from the explojion of the 
two kinds of air, which has more than once happened 
to me, and is not a little dangerous. I find by computa- 
tion, that fo much inflammable air is abforbed in the re- 
vival of red precipitate, that an ounce of mercury will ab- 

ibrb 
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forb not lefs than 362 ounce meafures of it, or the phlo- 
gifton contained in it. An ounce of lead, I have fhewn, 
takes 1 08 ounce meafures of this air, an ounce of bifmuth 
185, and an ounce of tin 377 ounce meafures of inflam- 
mable air; fo that mercury contains more phlogifton than 
two of thofe metals ; and notwithstanding this it may be 
revived in a glafs retort, without any inflammable air at 
all. Here is a great difficulty, no doubt ; but it may be 
folved by fuppoiing that this fubftance-is capable of attract- 
ing phlogifton through the hot glafs. And if light, and beat, 
both acknowledged fubftances y can penetrate glafs, why 
may not phlogifton? This muft either be fuppofed, or 
that an ounce of mercury may either contain all the phlo- 
gifton in 362 ounce meafures of inflammable air, or none 
at all, and yet be the fame thing, having all the fame che- 
mical properties. Let philofophers confider this cafe with 
impartiality, and form the belt theory that they can to ac- 
count for the facts. Though fo much ftrefs has been laid 
on the experiment with this calx of mercury, as a founda- 
tion for the new theory, it is by no means conclufive in its 
favour. 

Had the publication of your Tranfa&ions been more 
frequent, I Ihould with much pleafiire have fubmitted to 
the fociety a full account of thefe and other experiments, 
which appear to me to prove, that metals are compound 
fubftances, and that water has not yet been decompofed by 
any procefs that we are acquainted with. Still, however, 
I would not be very pofitive, as the contrary is maintained 
by almoft all the chemifts of the age, and therefore their 
hypothecs requires to be confidered with the greateft at' 
tendon. This I mail continue to give to it ; and certainly 
it is high time to decide this queftion ; fmce a great part of 
the fyftem of chcmiflry depends upon it, and a falie theory 
may retard the progrefs of this important branch of fcience. 

3 E Wifhing 
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Wifhing the continuance of your fuccefs in the feveral 
valuable inquiries in which you are engaged, and which 
has already gained you much deferved reputation, 1 am, 

Dear Sir, 

Yours fincerely, 

J. PRIESTLEY. 

Northumberland, Aug. 8, 1798; 



In all my computations of the quantity of pure air con- 
tained in a portion of atmofpherical air, I have of late years 
followed the example of others in agitating the mixture of 
nitrous air with it. But 1 have lately obferved that this 
agitation only promotes the abforption of part of the ni- 
trous air by the water, and not the union of the two kinds 
of air, as has generally been fuppofed. Confequently, 
my original method of mixing them without agitation is 
preferable to it, and this gives the proportion of pure air 
in atmofpherical air more agreeable to the truth, viz. about 
27 parts in 100 ; whereas, if the computation be made af- 
ter the agitation of equal quantities of the two kinds of 
air, the proportion will be about 33 in 100. After agita- 
tion, one mcafure of atmofpherical air and one of nitrous 
will generally occupy the fpace of 1.01 or 1.02 meafures; 
when without agitation, it will be about 1.25; and this 
alfo the refult of firing together an equal quantity of in- 
flammable and atmofpherical air. 

L PRIESTLEY. 

An 



